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Rev.No_ A CHECKED By / ,/ 10/16/01
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INTRODUCTION
Purpose

Scope

DESIGN BASIS
Design Inputs

Criteria

Assumptions

REFERENCES

METHODS

RESULTS AND
CONCLUSIONS

Provide a pipe hanger design for 2 - 12" and 2 - 6" diameter steel pipes.
Provide calculations and details for the pipe hanger design.

Design a double trapeze hanger system with lateral seismic restraint. The

double trapeze will provide the capacity for 2 - 6" pipes as part of a future
project.

The LDCC facility is considered a Performance Category (PC) 1 facility.
Piping and component weights provided by Mechanical Engineer and
from manufacturers printed information. Per LANL Facility Mechanical
Engineer, a future project may require a maximum of 2 - 6" diameter
pipes be added to this trapeze system.

LANL Facility Engineering Manual, Chapter 5 (Ref. 1)
LANL Specification Section 13085, Seismic Protection (Ref. 2)

The capacity of the third floor framing system is adequate to carry the

additional loads imposed by this piping project and future project needs -
(Ref. 3442.053.SCAL.001).

(1) LANL Facility Engineering Manual, Chapter 5

(2) LANL Specification Section 13085, Seismic Protection
(3) ASCE 7-98

(4) AISC Manual of Steel Construction, 9th Edition

(5) IBC 2000

(6) DOE-STD-1020-94

(7) 3442.053.SCAL.001

Hand calculations were used to prepare these calculations.

Design calculations and details have been provided to support piping for
this project and future project needs.
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% SLOT HOLE |
gg—g : FOR 1/2% BOLT 4}_ ._q;"@
g¥eds
1 B 16

o | |

VERFY

FIELD

MATCH EOPT.
| wounting HoLes |

FIELD VERFY BOT, OF

£QP1, 20" AFS.

FELD VERIFY 70 ALLOW
| 6" CLEAR BETWEEN EQPT,

g ' ' 3
Q 5 . i( £

; PI873 FLAT PLATE
| / FITNG (TP EACH
CORNER - NoT

SHOWH OTHER
\Q CORNER FOR CLARiTY')

s
3
3

UPRIGHT CONNECTION)

le PERMA GREEN
{PG) FINISH OR

{TYPCAL OF 2)

5,/«9 N?

7
[

EQUIVALENT, BEVEL cur L.

frorwme k.| 4

DGES SMOOTH,

MOUNT USING HILTE HSL M 12/50 HEAW-DUTY
EXPANSION ANCHOR (fTEM NO. 00066593, HILTI
2001 CATALOG). INSTALL PER TU
RECOMMENDATIONS. USE 3 MIN. SPACE
BOLTS @ MIN. OF 12° 0.C. v

EXTEND CHANNEL 1/2° PAST

UPRIGHT. ROUND CORNERS TYp,
BEVEL CUT EDGES 70 SMOOT
FINISHED EDGE.

(441 /2"
1-5/8" M
Mzt 1 1/ “’.*_

EXISTING CONCRETE
FLOOR StaB

&

Jr A A A A

x 7

. sx)m/a'

NOTE: UNISTRUT HARDWARE OR APPROVED EQUAL. UNISTRUT PART NUMBERS
' L —— ARE INDICATED. USE NUT AND BOLT HARDWARE BY CHANNEL MANUFACTURER, SECT!ON @
. SECTION €A VFED SUPPORT STAND
“ ; 3V 3
R T SCALE: NOKE \uis/ SCALE: NONE i m
(D ADIUSTABLE PWE SADDLE SUPPORT (FIG. 264. GRINNELL CATALOG m~sg) SIZE PER
PIPE DIAMETER AND INSULATION THICKNESS, SPECFIED ELSEWHERE
D ICNSULATK)N SHELD, $IZ€ PER PIPE DIAMETER AMD INSULATION rmcxncss SPECKIED %
LSEWHER { { @D
CE> NMOUNT USING HILTI HSL M 12/50 Hﬂw~cuw EXPANSION ANCHOR (FTEM NO.
00066593, HLT! 2001 CATALOG). INSTALL PER MANUFACTURERS RECOMMENDATIONS.
(O DRLL HOLE IN CENTER OF PLATE TO ALLOW VERTICAL SUPPORT MOVEMENT.
/PIPE_SUPPORT — FLOOR MOUNTED T
SCALE: NONE W
/A — /J ¢ b /J S
s
LR
~

i 78"

i
A (FIELD VERIFY) q

CD P5000 UNISTRUT {OR APPROVED EGUAL).

CD POST BASE P2072A UNISTRUT (OR APPROVED EQUAL), TYPCAL. ANCHOR TO
SUPPORT MEMBER PER MANUFACTURERS RECOMMENDATIONS.

CD HI-4 TRUSS EXISTING. DRYWALL COVERING MEMBER, NOT SHOWN.

@D W Bx2B MEZZANINE FRAMING MEMBER. DRYWALL COVERING MEMBER, NUT SHOWN.

CED PI000 UNISTRUT POST AND P1325 90° FITHING, TYPICAL

CBD ADJUST LENGTH OF P1000 UNISTRUT POST 10 PROVIDE 12 INCHES FOR THS
DINENSION.

(D FIELD VERIFY.
(@D 4" DA SCH. 40 STEEL PIPE AND INSULATION,
(3D WSULATION PROTECTION SADDLE TYPICAL.
D PIPE ROLL STAND, GRINKELL FIG, 271 OR APPROVAL EQUAL.
SCUE A w480 b g i v Eptilels

PIPE_SUPPORT 3 Rstoumentamans -

(D6

SCALE: NONE ?0‘6\ Zf"(-éﬁ 9\./\' il/Pc’j

Y

T 32«»'

a—Y ¢
NOTE: TEMS N NOTES 20 3, 4, IN FUTURE PROJECT TRAPEZE CAPACITY 2 © 740 PIPES MAX. SIZ€
TEMS 2, 3, 4. T0 WATCH FURTURE PPE SIZE IN NOES,
y’3

4

KEYEQ NOQIES
DD P5000 UNISTRUT CHANNEL PERMA GREEN (PG) FINISH
OR EQUIVALENT, BEVEL CUT EDGES i

CDMWC PIPE ROLL STAND. SEE GRINNELL m 271. (0R
APPROVED EQUAL) ATTACH PER MANUFACTURERS
RECOMMENDATIONS. NAC. (FUTURE)

(I PROTECTION SADDLE N.IC. (FUTURE)

(D 6" SCH 40 STEEL PIPE WITH 1-1/2" INSULATION,
SEE SPECHICATIONS. N.LC. (FUTURE)

() TS 4x4x3/8°, BEVEL CUT EDGES SMOOTH.

(D 16" PPE ROLL STAND. SEE GRINNELL FIC. 271 (OR

APPROVED EOUN.) ATTACH PER MANUFACTURERS
RECOMMENDATION

D 16" INSULATION Pamﬁmm SADDLE.
QD 6" maamun | Tk

(@ 12 SCH 40 STELL PIPE WITH 1~1/2" INSULATION.
SEE SPECIFICATIONS.

T nou PROTECHON SADDLE.
(€X'

@ 12 sm 40 STEEL P H 1=1/2" INSWATION.

“SPECKICATIONS. ATTACHMENT WTH 3/4” OUA. BOLT, WASHER,
DOUBLE NUT. .
PIPE_HANGER ~ DOUBLE TRAPEZE (YN
v g

D 7/8% ASTY A6 ALL THREADED ROD.

@D ROD STWFNER FOR 7/8" ROD. SECURE WITH 2
BOLTS MIN., 12° 0.C. MAX. (10LCD FIG. 38 OR
APPROVED couu.)

D> WASHER, NUT, TYPICAL EACH END EACH SIDE OF
HORIZONTAL MEMBER,

D P1000 (UNISTRUT OR APPROVED EQUAL)
D 1/2 BOLT, NUT, LOCK WASHER, TYP. OF 4
G5 CABLE SWAY BRACE ASSEMBLY. USE 1/4° DA,

GALVANIZED 7x19 CORE STRAND AIRCRAFT CABLE.

USE CLAMPS YO FULLY DEVELOP CABLE
STRENGTH. ATTACH TO TRAPEZE WITH TOLCO FIG.
982, CABLE SWAY BRACE ATIACHMENT, OR
APPROVED EQUAL. THRU BOLT TO TRAPEEZE AND
MECHANICALLY ATTACH TO 7/8°8 ROD USING A
/4" THICK PLATE.

B> BEAM CLAMP, CRINNELL FIG. 292 OR
APPROVED EQUAL. VERIFY SIZE OF SUPPORT
BEAM FLANGE.

AD USE WELDING LUG, TOLCO FKI. 343 OR
APPRQVED EQUAL. CONNECT SWAY BRACE

BCALE: NONE

-
/
E?
o
§’

™

KEYEO

@Wmuwu&-m

D 16" PIPE_ROLL STAND, ATTACHED PER
MANUFACTURERS RECOMME)

o {72 INSULATION PROTECTION

NDATION. e

(@ 12" SCH 40 STEEL PPE WITH 1-1/2"
INSULATION. SEE SPECIFICATIONS.

PIPE_HANGER SUPPORT (ﬁ%>guawﬁ»,

sz SAME THEX

SCALE: NONE
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Mechomcd Notes
301, . GENERAL PROVISKOINS

1. FURNISH EQUIPMENT AND MNSSWNONW(EORAMNGS
SPECIFIED MEREMW, AND REQUIRED 1O PROV!DE A COMPLETE
OPERATING SYSTEM.

2. VERIFY AND ESTABLISH DIMENSIONS, CLEARANCES, AND FIELD
CONDITIONS PRIOR T0O THE START OF FABRICATION AND/OR
" INSTALLATION. COORDINATE. THE INSTALLATION WITH TRADES
INVOLVED ON THE PROJECT.

3. THE DRAWINGS SHOW THE CENERAL ARRANGEMENT OF SYSTEMS.
iF CONDITIONS REQUIRE. THE REARRANGEMENT OF ANY SYSTEM,
SUBMIT DEPARTURES FROM DRAWINGS WITH REASONS TO THE
CONSTRUCTION INSPECTOR FOR APPROVAL BEFORE MAKING AMY
CHANGES.

4. CLOSE OPEN ENDS OF WORK AND EQUIPMENT WITH TEMPORARY
COVERS OR PLUCS DURING STORAGE AND CONSTRUCTION 10
. PREVENT ENTRY OF OBSTRUCTING MATERIALS. PRIOR TO
START~UP OF SYSTEMS, CHECK TO SEE THAT TEMPORARY
COVERS HAVE BEEN- REMOVED.

5. USE NEW MATERALS AND EQUIPMENT UNLESS OTHERWISE
SPECIFIED AND INSTALL N ACCORDANCE WITH THE

MANUFACTURER'S REGOMMENDATIONS.

6. @ THE EVENT ASBESTOS 1S ENCOUNTERED OR SUSPECTED 10
BE PRESENT, CEASE WORK IN THE IMMEDIATE AREA AND NOTIFY
THE CONSTRUCTION INSPECTOR. REMOVE. MANDLE. AND
OISPOSE. OF ASBESTOS IN ACCORDANCE WITH LANL POLICY. THE
CONSTRUCTION WSPECTOR WILL CONTACT ESH-5 BEFORE ANY
REMOVAL OF ASBESTOS.

7. INSTALLATIONS SMALL CONFORM TO THE LATEST EDITION OF THE
UNIFORM PLUMBING CODE AND THE UNIFORM MECHANICAL
CODE, .

B.  “OR APPROVED EQUAL™ IS ALWAYS IMPLIED AFTER A BRAND
NAME, PATENTED PROCESS OR CATALOG NUMBER. THE
CONTRACTOR NAY SUBSTITUTE ANY BRAND OR PROCESS
APPROVED AS AN EQUAL BY THE SPECIFYING
ARCHITECT/ENGINEER. THE ONLY EXCEPTION 1S WHERE "NO
SUBSTIUTION™ IS SPECIFIED.

SUBMITTALS

PROVIDE THE SUBMITTAL TYPE FOR EACH ITEM AS LISTED
BELOW:

CA  «CALCULATIONS

CD  =CATALOG DATA

CT  =CERTINCATIONS

t « INSTALLATION INSTRUCTIONS

ML «MATERIALS/PARTS UIST/DESION MIXES

PD  «PERFORMANCE DATA ~ CURVES

SC  =SAMPLES/COLORS

SO =SHOP URAWINGS

TR =TEST REPORTS

WD ~WIRING DIAGRAMS

OM  =DPERATIONS AND MAINTENCANCE DATA

RD  =PROJECT RECORD DOCUMENTS

SP- =SPARE PARTS AND MAINTENANCE

WA  =WARRANTIES

SUBMITIAL TYPE
ufmrmx DESCRIPTION o T b AL

M PIPE_MATERIALS X
M2 PIPE_SPECALTES X
3 GAUGES X X
M4 Fuccu. TDENTEICATION X
M5 SEISMC PROTECTION X
M6 |MECH. INSULATION X
M7 PIPE_SUP. & HANGERS X
M PRESSURE _TESTS X
- VALVES X X
M10 VIBRATION SOLATION X
MU UJEST ANQ BAANCE X
12 FIRE_STOP SYSTEMS X{X X] ¥
M3 AS~-BULTS
M14 EXPANSION TANK X X
e VARWELE FREQUENCY DRIVES X X1X
4416 IPUMD INPELLERS [IELL
p17 CHILLED WATER COIL CASING .

. STRUCTURAL SUPPORT

301.2 PIPING

304,21 T PIPING MATERWL
1. CHILLED WATER SUPPLY AND RETURN PIPING

A, ASTM A53 BIACK STEEL STANDARD WALL PIPE WiTH ROLL
GROOVED ENDS FOR VICTAULIC MECHANICAL COUPLINGS.

B, AL PIPE SHALL BE PREPARED IN ACCORDANCE wWITH
MIL~-P-11087C GROOVED END PIPE OR VICTAULIC
NANUFACTURER'S PUBLISHED SPECIFICATIONS.

2. CONDENSATE ORAIN PIPING
A - COPPER TUBING: ASTM BB, HARD DRAWN

1. FITTINGS: ASTM B16.22, WROUGHT COPPE
2. JOINTS: SOLDER., ASTM 832. GRADE 95TA

R, SOLDER JOINT

30122 VALYES
1. PRESSURE RATINGS

A UNLESS QTHERWISE INDICATED, USE VALVES SUMABLE FOR
200 PSIG NON-SHOCK COLD WATER.

2. GATE VALVES
A NOT USED.

*
3. BALL VALVES

A VICTALULIC MODEL ViC~BALL STYLE 721
8. FURNISH WITH TWO POSITION STANDARD HANDLE.

4  BUTTERFLY VALVES

A VICTAULIC MODEL viC-300.
B, FURNISH WITH LEVER LOCK HANDLE.

301.2.3  COUPUNGS

A VICTAULKC STYLE Q7 RIDGID COUPLING ON STRAIGHT RUNS.
8. VICTAULIC STYLE 75 FLEXIBLE COUPUING ON PIPING BENDS
€.  GASKETS: EPOM GRADE "E".

301,24 FITINGS

A VICTAULIC ROLLED GROOVED ENDS ]
B.  FLANGE TO GROOVED ADAPTERS: WVICTAULIC STYLE 741,
C  DIELECTRIC FITTINGS: CLEARFLOW STYLE 47-GG.

301.2.3  PIPE SUPPORTS AND HANGERS

1. HANGERS FOR PIPE SIZES UP TO 2 INCHES: MALLEABLE
IRON, ADJUSTABLE SWIVEL. SPLIT RING, PHD
MANUFACTURING, MODEL 505.

2. HANGERS FOR PIPE SIZES GREATER THAN 2 INCHES:
CARBON STEEL, ADJUSTABLE, STANDARD CLEVIS. PHD
MANUFACTURING, MODEL 450,

3. VERTICAL SUPPORT: RISER CLAMP. PHD MANUFACTURING,
MODEL 550 (STEEL PIPE), MODEL 552 (COPPER
TUBING).

4. COPPER TUBE SUPPORT; CARBON SYEEL RING,
ADJUSTABLE, COPPER PIATED., PHD
MANUFACTURING, MODEL 152,

5. SHIELD FOR INSULATED PIPING UP TO 2 INCHES: CARBON
STEEL SHIELD OVER INSULATION IN 180 DEGREE
SEGMENTS, MINIMUM 12 INCHES LONG., PHD
MANUFACTURING, MODEL 170,

6. SHIELD FOR NSUU‘J(D PIPING GREATER THAN 2
INCHES: CARBON STEEL PIPE COVERING PROTECTIVE
SADOLES. PHD MANUFACTURING, 650 SERIES.

7. ISOLATOR: ONE PIECE STEEL-HINGED SHELL WK
NONCONDUCTING HAIR FELT PADDING. MFR: SUPER STRUT,
G, NO. C-715 (STEEL PIPE), FIG. NO. C-716 (COPPER
TBE).

8. SUPPORT HORIZONTAL PIPING/TUBING AS FOLLOWS:
(UNLESS INDICATED OTHERWISE ON THE DRAWINGS):

HANGER ROD
MAX HANGER HAMETE

SIZE (INCHES SPACING INCHES

1/2 10 1-3/8 5 - 8" 3/8

1-1/2 10 2-1/8 0~ 0 3/8

2-1/2 70 3 10" - o" 1/2

4106 19 ~ 0" 5/8

8 10 12 14 -~ 0" 7/8

14 AND OVER 20° - 0" 1

A STEEL HANGER RODS (SOUD): THREADED BOTH
ENDS, THREADED ONE END, OR CONTINUOUS
THREADED.

8. PLACE A HANGER WITHIN 12 INCHES OF EACH
HORIZONTAL ELBOW.

C.  SUPPORT HORIZONTAL DUCTILE IRON PIPE
ADJACENT TO €ACH HUB, WITH 5 FEET MAXIMUM
SPACING BETWEEN HANGERS.

D. SUPPORT VERTICAL PIPING AT EVERY FLOOR.
SUPPORT VERTICAL DUCTILE 1RON PIPE AT EACH
FLOOR AT HuB.

€. WHERE SEVERAL PIPES CAN BE INSTALLED IN
PARALLEL AND AT SAME ELEVATION. PROVIDE
MULTIPLE OR TRAPEZE HANGERS.

F. SUPPORT PIPING FROM BUILDING STRUCTURE.
HANGING PIPES FROM OTHER PIPES 1S NOT
PEAMITTED. SEE SHEET M9 FOR STRUCTURE
SUPPORT DETAIL. HANGING PIPES FROM THE END
OF THE CONCRETE TEES IS PROMIBIED.

301.2.4
1.

2.

10.

11,

12,

13,

MECHANICAL SPECIF!CAT!ONS

INSTALLATION

PROVIDE DIELECTRIC CONNECTIONS WHEREVER JOINING
DISSIMILAR METALS.

PROVIDE CLEARANCE FOR INS'!ALLAT!ON OF INSULATION
AND ACCESS TO VALVES AND FITTINGS..

SLOPE WATER AND AR PIPING AND ARRANGE TO DRAIN
?Z)OLOW POINTS., SLOPE DRAIN PIPING AT 1/8" PER
3 i

INSTALL UNIONS AT EQUIPMENT OR APPARATUS
CONNECTIONS DOWNSTREAM OF VAU

INSTALL SPRING~LOADED CHECK VM.VES {NON-SLAM) ON
OISCHARGE OF WATER PUMPS,

PROMDE CHROME-PLATED STEEL ESCUTCHEONS FOR
UNINSULATED PIPES AT FINISHED SURFACES.

PROVIDE AUTOMATIC AIR VENTS IN COOLING WATER
(t’,#gg[?szlf’mﬁ SYSTEMS AT HIGH POINTS. MFR: SARCO

PROVIDE LONG RADIUS FITTINGS IN PIPING SYSTEMS.
SLOPE VENT PIPING DOWN TO DRAINAGE PIPE 1T SERVES.

PAINT EXPOSED * PIPING IN OCCUPIED SPACES 10
MATCH EXISTING BACKGROUND COLOR.

USE WELDERS AND BRAZERS CERTIFIED IN ACCORDANCE
Wﬁ; THE ASME BOILER AND PRESSURE VESSEL CODE,
SECTION X,

SEAL OPENINGS AROUND PIPE IN FIRE-RATED WALLS OR
FLOORS WITH A UL-APPROVED FIRE RETARDANT MASTIC.

SEAL ALL EXISTING FLOOR AND WALL PENETRATIONS OR
OPENINGS WITH A UL. APPROVED FIRE RESISTANT
MASTIC.

INSULATION

SCOPE: PROVIDE PIPE INSULATION FOR CHILLED WATER
SUPPLY AND RETURN PIPING AND CONDENSATE DRAIN
PIPING AS INDICATED ON THE DRAWINGS,

PROVIDE INSULATION MATERIAL THAT IS 100% ASBESTOS B.
FREE AND WHICH HAS A FLAME SPREAD/SMOKE

DEVELOPED RATING OF 25/50 OR LESS IN ACCORDANCE
WITH ASTM EB4.

ACCEPTABLE INSULATION MANUFACTURER'S ARE
OWENS /CORNING FIBERGLASS, ARMINGSTRONG
CERTAINTEED, MANVILLE, HALSTEAD, RUBATEX. AND
CHILDERS.

30s
USE FIBERGLASS PIPE INSULATION:

A INSULATION: RIGID MOLDED IN COMPLIANCE WITH
ASTH C547, CLASS 1. MINIMUM DENSITY 3.5
POUNDS/CUBIC FOOT, K~FACTOR OF
APPROXIMATELY 0.24 (BTU IN/HR F1. 2 OF.) AT
7% DECREES F, SUITABLE FOR TEMPERATURES
FROM MINUS 20 OEGREES F 10 450 DEGREES f.

B. JACKET: FACTORY APPLIED VAPOR BARRIER ALL-SERVCE
TYPE WITH SELF-SEALING LAP AND BUTT STRIPS,

C. VALVES AND FITTING COMERS: PRE-MOLDED PVC
COVERS WITH FIBER GLASS INSERT.

D. MANUFACTURER: CERTAINTEED 500 SNAP-ON OR
APPROVED EQUIVALENT.

USE METAL JACKETING ARDUND PIPE INSULATION FOR ALL
PIPING EXPOSED IN THE MECHANICAL ROOM.

A METAL JACKETING ~ PIPING

1. JACKETING: ALUMINUM. 018 INCHES THICK. ENBOSSED SURFACE. (g [ro7s/0r
WITH FACTORY BONDED MOISTURE BARRIER, SCREWED tN PLACE
WITH ALL JOINTS OVERUAPPED AND SEALED WITH SILICONE CAULK. | A [8/18/01

2. VALVE AND FTTTING INSULATION COVERS: FABRICATE FROM SAME [ [

MATERWAL AS JACKETING OR USE PREFABRICATED INSULATION
COVERS MADE N TWO MATCHING HALVES.

3. METAL JACKETING BANDS: 1/2 INCH WIDE, ALUMINUM OR
STAINLESS.

4. MANUFACTURER: CHILDERS OR APPROVED EQUIVALENT.

5. PROVIDE PIPE SADDLES WITH 6 INCH (9
LB/FT3 ) CALCHUM SILICATE 20 CA X 4™
SHIELD LENGTH: USE 180 DEG. SADDLES
I _TEAR DROP TYPE HANGERS ARE USED

6. NOT USED.
7. NOT USED.
8. INSTALLATION )
A, VERFY THAT MEMS To B - mxmm‘,
. PRESSURE TESTED AFPLYRIG INSULATION
B, VERIFY THAT suemcts

REMOVED, AND DRY. :
€. INSTALL MATERWALS IN ACGORDANCE: mm
MANUFACTURER'S INSTRUGTIONS, }

DO NOT INSULATE FACTORY mmn:n

DO NOT INSULATE Nmtmms .
FIT HNSULATION ncmu mnsv SURFACE, 307
1S APPLIED, -
DO NOT INSULATE FLEXSLE comemm
CONTINUE mn::suunon AND - VAROR piad ;
PENETRATIONS EXCEPT WMERE. ms FLOORS

REQUIRED TO BE FIRE STOPPED. OR umnneo L3 HM

A FIRE RESISTIVE RATING,
[ ON EXPOSED PIPING LOCIGED M@ M

LOCATE COVER SEAMS W LEAST VISBLE AREA!

J. PROVIDE. CONTINLIOUS msuwm mﬁoucn 2
HANGERS OR SUPPORTS.

K. WHERE INSULATION TERMINATES, YAM:R m PiPE AND -
FINISH WITH INSULATING c&uﬁm R mm MASHC.

L TAPE CIRCUMFERENTIAL JOINTS OF PIRE | wsuwim
WITH 3 INCH WIDE WHITE VINYL TAPE, :

Mmoo

= @

M. INSULATE UNIONS, FLANGES AND VALVES IN ‘bqum
WATER PIPING SYSTEM,

N, INSULATE FITTING AND VALVES mne REQUIRED ‘Wit
sugc MATERIAL mxcmtss [ specmm mn Mm

9. INSULATION THICKNESS -~ PROVIDE 1 x/z NCK :mcxﬂfs

FOR CHILLED WATER AND 1 INCH mcxuess owcomcm
DRAIN PIPING.

METAL JACKETING ~ DUCTWORK

1. JACKETING: ALUMINUM, .018 INCHES MCK. EWBOSSED -SURF)
WITH FACTORY BONDED WDISTURE BARRIER, SCREWEG. tN
WITH ALL JOINTS OVERLAPPED AND SEALED WITK

PIPING TESTING
1. HYDRONIC PIPING
A PRODUCTS
. FURNISH INSTRUMENTS, EQUIPHENT.. mmw. mo
LABOR NECESSARY 10 CONTNCT JESTS,

2. CALIBRATE TESTING eawuzm AT REASGMB;.E B
INTERVALS WITH DEVICES OF AN ACCURACY - .
TRACEABLE TO THE NATIONAL EJRZAU OF
STANDARDS (NBS). -

3. USE PRESSURE CHARY Rscemens mm mr, nm

WEIGHT CALIBRATED AND CERTIFIED WWN M 30

DAYS PRIOR TO EACH PRESSURE

NOT FOR C‘ONsmucnéﬂ

CCN CHILLED WATER SYSTEM

OPT!MIZAT!ON MASTER . PLAN.

OR 360 DEG. SADDLE IF TRAPEZE
HANCERS ARE USED. SADDLES SHALL BE
14 GA, X B INCH LONG. “VALUE
ENGINEERED PRODUCTS™ OR APPROVED
EQUIVALENT,

“UNGINETIS SEM.
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Sieel Plpe Dain

8lze Sched . Sy Presarel
iy, e e s SRy i
DI, Welght* ¢ d [ in® n? I/t v o Type
Dot MK Ol ag oif oo L= o om & R
Dot foxs i oam Sim m om o7 ool ow
Db BXE e bos oo oin I - B Tind
Dol WKE 0iM  ond o oMs 0 L o Thnd
Daliis BXS oi Gy i O e 2 o Thrd
BSOS e Thid
D0 RS oo e S M@ om Y Tord

2 40 ST 6,154 2067 0.6 0.941 o7 3, .
D=2375 B0 XS 0218 1838 0.6m 0.308 1,48 5.22 };g %l'gg

22 4037 020 2468 0753 66 L 5.7 .
P=2875 ‘B0 XS  0.076 2323 0758 0.608 2.25 : 7.62 ?gg vea

Weld

TR

. 3 40 5T 0.216 X 0.916 0.803 2.23 . 747 CwW Weld

< Dalie0 80 X8 0.300 0.91§ Q.759 m 10.28 cw Weld

4 40 8T 0.237 E L178 1.0584 317 10.78 cw Weld

Deadq, 500 80 XS 0.337 . 1178 ooz | 44l 14.97 cw Weld
— 6 ag)sT 0.280 E LT 1,588 558 18.96 . ERW Weld
. DEEEm WXS 0432 B 1,734 1.508 8.40 28,55 . BAW Weld
.8 30 a217 2.258 2.113 7.26 24.68 ERW Weld
DeaB.625 40 8T 0322 2.25% 2.089 8.40 268.93 RRW Weld

80 X8 0.500 2258 1.996 12,76 43.35 ERW Wald

30 0.307 2.814 2.654 10.07 34,21 ERW Wweld

10 40 ST 0,365 i 2.814 2623 na 40,45 ERW Weld

=10,75 0.500 2.814 2.382 16,10 44,69 HRW Weld

o [ 0.593 2.814 2.504 18,82 64,29 ERW Weld

P 0.330 3.338 3465 12,868 43,74 . BRW Weld
8T 4.378 00 3.338 EREH 14.58 45.52 ERW Weld

s Ddog 11.938 3334 3135 15,74 5348 ERW Weld

X8 4.500 1L7%0 3.3 3.076 19.24 65.37 . ERW Weld

<60 7. . 0.687 1L376 3.338 2978 26,03 101.6 86.44 ERW Weld

]

i,

g

L2 Ty

T

12
Ve ,__.> 0=12.75

& Npmbers are uc{:aauln numbers per ASTM 536,105 5T = Smic;mi Welghti () An stiiyrary carroslon gllowanice of 0.024 In. for plpe slzes thraugh NPS
X8 = Exrea Seeong. 2and 0.065 in, from NPS 2 thraugh 20, plur
b Worklng presquret have been r.ulcg]md per ASMB/ANSIBILY u?(m mmnfs () A theend carting aljowancs for Hzat thiough NPS 2,
(BRI el Tre sl wanen, o W ey g e ¥ T oA e e et gL P 1 o sl et
ng the 3 .
(8) 12.5% of £ far mill tolerance on pipe well thickness, plos Ban?lmttlcelallmi!m dsedWelghethrended pigs prossares i 30 pilg for stesm
end 125 paig for wates.
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RI LING r
le
/ GOUPLING COMPLETE : o
P'PE Wlﬂl E or T’ Gaikﬂ “E” u‘,q-ru %Ft‘ M
Nominal Walght Price Each Gasket |: @ 3 pnu Each
Sixe Outsida Eseh Only {.
(inches) | Dijameter | (Lbs) Painted Galv. Price Each | N Plated
1 1.318 1.6 $1855 | $ 2215 § 8.207 B $ 8.70
1% 1.660 2.0 16.85 22.15 4,50 iy 3,70
1% 1.900 1.8 18.55 2215 8.25 \ 8,70
2 2,375 2.4 19,00 23,90 0.25 k 4,00
2% 2.875 2.8 21.90 27.05 11.25 2 4.00
ao.n. 3,000 3.8 21.60 27,05 11.25 2 4,00
3 8.500 3.1 25.86 81.80 12.20 2] 4,00
4 4.500 4.8 36.30 45,10 15.80 2 4.00
4% 4.250 52 3555 |- 43.90 15,60 2 % s 510
5 5,563 7.1 47.15 56.75 20.40 2 6.10
5% 0.0, §.280 7.4 45.00 56.50 20,40 2 " 5 5.85
5% 0D, E.500 7.6 47,15 58.75 20.40 2 ,,,-,.—- 6.86
<6 6.825 8.7 83.05 77.85 22.05 2_ | Wiet. 4.0 510
6% O.D. 6.250 9.2 63.05 77.95 22.06 2 y 5.85
6% 0.D. 6.500 7.2 63,05 77,95 22.05 2 K, ; 4,50 5.10
8 8,625 148 99.35 123.50 30.50 2 oY 5,25 5.85
10 10.750 25.0 162.20 | 183.70 39,10 2 A 11,85 15.08
1 92 12.750 28.2 170.35 217.28° 4540 2 K/ 1&23 15,05
| 12 14.000 82,8 26030 | 317.70 62.75 3 4y i BOO 1126
16 16.000 41.2 33945 | 412.35 az7.00 3 U} -8.20 11.25
18 18.000 §4.2 892,50 | 483.60 105.10 3 %K T 820 11.25
20 20.000 67.2 467,30 | 687,15 161.75 4 1% 5 el 18,50 11.90
24 24.000 78.2 688,25 820.25 224,85 4 1% 8 Ly b BE0 11.80
'Nur!borOt Bolts aquals number of upplisd, #Merric thrsad sizs bolis avaliable, ombwmmtc. :

1 Surcharge for couplings suppilad without gaawa: Contact Victaule for pricing.

LIS, 8% 108, 12 avalieble, cnmaptv

it .H
By

"( ’\td’;
.-.‘s'x(;?. L

SNAP JOINT® COUPLING
Style 78
PIPE COMPLETE COUPLINGY SPARE PARTS
Nominal Outslde Weight Price Each Gaskst
Size Dlameter Each Only
(Inches) (inches) (Lhs.) Palnted Plated Price Each Bolt & Nut
1(8s) 1.315 0.8 § 2245 § 25.80 $ 820
1% (a) 1.660 11 25.20 2615 8.50
1% (a) 1900 1.7 29,00 33.55 0.5
2 (b) 2.378 1.8 20.40 . 34.15 0.26 NQ
2% (b) 2.875 2.5 38.25 45.30 11,26 L“Hg
3 (b) 3,500 8.0 46.30 54,78 12.20 frhd
4h) 4.500 5.4 58.60 7%.20 15.60 REQUIRED
5 (c) 5,563 oY) 118.65 143.30 2040
8 {cg 6.628 1.4 128.70 154,80 22.05
6(c 8.625 15.9 197,95 236.15 80.50
(@) Availabis with ates! aie ‘DGH"ﬂ usambly oniy
st hand H i
e A e A ks o cwop

& Tor coupiings supplied without gastt, Contact Vietauls far prioing.
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s GROOVED IPS PIPE COUPLINGS
M

Vlc_- FLANG E® PIFE VIC-FLANGE COMPLETE
' SPAHE
i’ﬁ Grooved to Flange Adapters ——— wat | PriceEach | PaRis
. Style 741 Size | Quiside | Each Gasket
Grooved Pipe Adapters to (Inches) | Diameter | (Lb8) | painted | Galv. Price Eg.
ANS| Class 125 and 150 Flanges STYLE 741 - Hinged
2 2.475 31 | $76.85 | § 8640 | § 7.5
2% 2 875 47 | 9565 | 11210 | 870
3 4,500 §4 | 10820 | 12180 8,70
4 4.500 7.7 136.45 163.25 12.60
. 5 5.563 83 | 16075 | 18075 | 1570
8 8625 | 10.3 | 17555 | 207.00 | 1795 -
BEOD, | 8500 | 00| 175.55 | 20780 | 17.96
) 8626 | 16.6 | 186.25 | 241.05 | 2446
10 10,780 24.2 314.40 580,08 31.65
12 12750 | 488 | 41150 | 50310 | 3870
—STYLE 741 ~ Four Plece
14 14000 | 62.0 | $944.90 |$11055D| ®48.75
16 18.000 | 79.0 | 1096,95 $1292.50 $ss;um
18 18000 | B2,3 | 1349.70 | 1635.76]| 60,00
20 20.000 103.3 | 1624,50 | 1576.90 86.50
24 24000 | 142.0 | 2078,85 | 2550.05| ©5.95

Tne Vio-Flangs adaptera wile standard ANS] TE5/750 fiangs boyis

inetaller). Boll hole paltarn is standarci for ANSI GL. 150 ane- 12 Ch. i 7Y
Fangad Adapter Nipples are also avallable In %7 snd lerger dzes in ANS! CL.
125, CL 150, CL 800 and othey ANSI ratings — quotad on epplloaton.
FN10 and PN1€ Flanges, stzes 80 - 406 mm, avalisble. Contact Victaulic.,
Australlan Table “E" avallable - 2, 8, 4, 8, 6.8, 8. Cantact Victaullc.
FLANGE BOLT AND NUT SETS &V!G]Flalnge o R
‘ ominal Size 8 Sty
' Slze Quantity Size % Price 2 85 24.85
{Inches) Per Set (Inches) Per St 2% %g.so $26,90
3 4 % X 3 $13.75 3 30.60 30.60
3 B 5% X 3 27140 4 35.80 95.80
5 8 % X 9% 30.50 [ 4345 43.45
. ) 8 % X 3% 80.50 G&60.D, 49,58 ggSS
8 ) % X a% 30.50 g ° 63.06 ]
10 12 % X 4 69.65 10 87.75 87.75
12 12 X4 69.685 12 113,85 113.85
16 16 1 X 4% 186.50 220, -
18 16 1% X 4% 302,45 18 235,90 -
&0 20 1% X 5% 990.00 20 27050 —
24 20 = 114 X 5 463.00 24 453.90 e

VIC-FLANGE ADAPTER ACCESSORIES

Vie-Flange adapters require a smaoth, hard surface at the mating flange face for effective sealing. SBame applications for which
the Vic-Flange adapter s otherwise well sulted do not provide an adequate mating surface. In such cases, it is recommended that &
metal Flange Washer be Inserted between the Vic-Flange adapter and the mating flange to pravide the necessary sealing surtace.

Typical applications where a Vic-Flange Washer should be used are:

1. When mating to & serrated flange: a flange gasket should be used adjacent to the serrated flange and then the Flange

Washar is Inserted between the Vic-Flange adapter and the flange gasket.
2. When mating to a wafer valva; where typical valves are rubber lined and partially rubber facad (smooth or not), tha Flange
Washer is placed between the valve and the Vie-Flange adapter.

3, XVhen mating to a rubber faced flange: the Flange Washer is placed between the Vie-Flange adapters and the rubber faced

ange.

4. When mating C.1, flanges to IPS flanges: the Flange Washer Is placed betwaen twa Vic-Flangs adapters, If one flange is not

a Vie-Flange adapter (e.g., flanged valve), then a flanged pasket must be placed adjacent to that flange and the Flange
Washer ingerted between the flange gasket and the Vie-Flange adapter,

6. When mating to gomponents (valves, strainers, ete.) where the component flange face has an insart: follow the same

Pee) [0 0 cotlan
e/




- RS - e NUL, DED .
" A GROOVED END FITTINGS
| | 5
Na.i0 | No. 11 | Na. 12 No. 13
ar EE-BOW No. 10 45° ELBOW No. 11 222" ELBOW No, 12 1% ELROW No., 13
Nom. Wyt Price Each Wgt Price Each Wat. Price Each wat. Price Each
Shze Ench Each Each Each ™
(Inches)| (Lba) | Fainted | Galv. | (Lbs.) Palnted | Galw (Lbs) | Painted | Galv, {Lbs.) | Painted | Galv,

% 05 | 69655 ] % 3208 0518% 25.55 & 90.35 - — — - - —

1 0.6 25.58 3225 0.6 30,35 08 | §27.30 | $3355| 03¢w | § 6526 | & 7285
1% 0.9 25.56 22.05 09 25.55 3035 | 08aw 27.30 3355 | 050w 65.25 72.85
11k 14 26.55 3226 0.9 25.65 3085 | 0.8y 27.30 38,85 | Q. 5 (ww) 65,25 72.85

2 2.0 25.55 32.25 1.8 25.55 80.38 1.4% 272.30 $3.65 1.0 65.25 7265
2% a.0 25.85 82,25 22 25.55 40.85 1.5% 27.30 3355 | 150w 65.25 72.85

a 4,9 46.45 654,20 a1 45.4% 51.08 3.4 40.00 48.85 21 40,00 47.65

3 QGDI 5-0 25’.55 32-25 3-4 (BW) 25-55 30.35 Al — — - — v—
% 5.6 52,95 66.40 43 52.85 63.00 | 4.0 85.75 | 122,00 | 2.7 (m) 95.758 | 107.80
4 a5 49.55 €8.00 5.8 48.55 €1.68 88 53.65 66,25 a.6 B3.66 62.95
4% 10.0 e + + 6.0 (ow) + + 6.6 + + 4.2 () + +
§ 114 11970 | 147.50 83 | MB70 | 14138 | 784w 1868.40 | 19140 | 504w | 16640 | 18660
BY 0.0 114 119.70 147,80 8.3 119.70 141,35 - — — - — ——
§% 0.0, 114 11870 | 147560 83 | 1180 | 14135 - — — - — —
6 18.4 140,80 |\ 17785 | 11.7 | 140.80 | 169.20 | 12.2% 152.00 | 184,85 7.0 162.00 | 174.80
E% 0.0, 18.6 14060 | 17795 | 117 | w4060 169.20 - s — - — —
6% Q.D. 18.8 14060 | 17786 | 11.8 | 140.80 | 169.20 | 11.4 (s + + 7.4 + +*
8 35.1 294.55 | 36085 | 204 | 294,55 | 35205 200 316.15 | 376451 10.1 27165 | 2307.40
<10 £€7.8 | 450,55 | B64.05 | S7.5 | 20890 | 47585 | 30.0 {ew) . 53950 ) M Bew | 40755 | 463.00

12 74.0 73495 | 80175 | 687 | 693,15 | 814.80 | 40.0@ | 58050 | €06.70 | 20.3 @) | 58080 | 6€80.56
14@ 164.0" | 1537.a5 | 1897.55 | B2.0" | 1041.40 | 1240.85 | 46.04m * i 2.0 (ew} + +
16@ 210.0* | 1997,10 | 2466.20 | 100.0* | 1265.76 | 1529.66 | 5B,0 g + + 42.0 @) * +
18@ 273.0" | 253485 | 3004.05 | 135.0* | 1518.85 | 1770.85 | 85.0(m) + + 63,2 (aw) + +

206 943.0" | 3947.45 | 3842.80 | 174.0* | 1995.60 | 2532.65 | 76.6 () + + 65.0 aw) + +
"l 516,0" | 4838.95 | 5728.35 | 261.0* | 3064.95 | 3552.05 | 140.0 e + + 60.0 (aw) + +

“Thase fittings ara sama dmanslons as No, 100 Long Fadius Btaa] Elbows (1%° ),

418, 80°, 48° avallabie In 8%, 10",

$Gootanack design, () Foraed steal. {ew) Segmentally welded etenl,
-] Largs d'amawr ﬂtﬂnqs ars supgiled standard with rod grooves. Gomact\ncmulc for cut graove pricig.
11D*
90° LONG RAD, ELBOW No, 100 | .45° LONG RAD. ELBOW Na. 110
Nominael | Weight - Prce Each Weight |~ Price Each
Size Each y Each
(inches) | (Lbs) Palimed Galv. | (Lba) Paintad "1 Galv.
2 2.8 §EB7E | § 7325 1.8 § 5098 | § 6165
K] 8.0 58,75 73.25 4.8 50.85 61,68
i 4 12,3 87.94 112,20 7.3 G210 78.80
i 30.4 267.46 322,18 174 184,96 2R8.30
6% Q0. 29.1 + — 19.0 + —
8 66.0 a17.55 761.18 36.0 321,50 397.95
10 107.0 1024.40 1280.18 §7.0 630.25 776,96
12 186.0 148646 | 1793.25 20,0 1006140 | 1219.05
140 164.0 153735 189788 82.0 1041.40 | 1240.85
168 210.0 199710 | 2486.20 100.0 1285,75 | 182055
182 274.0 2634.85 | 3004.08 135.0 161885 | 1770.85
209 343.0 334145 | as4p.80 174.0 196580 | 2332.45
24® 5160 4838.85 | 5728.35 251.0 306485 | 36552.08

*Eea pages 29 & 80 for long radius 8-0, 50 and &) elbows.

No, 10(5

Ne. 110

+Guoted an eppfication, @ Largs dismeter (itinga are suppiad standard with rof froavas. C(miad Vietaylie for qut groave pricing.
Vietaulle fittings are made of malleahle or ductile iron except those mariked (sw) segmentally walded stesl: (3) steel.

/?ch/ Am &-«/

beabtecn

LEP

12" slzes, Comact Vicaulte,

21
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IV, GROOVED END FITTINGS

No. 20 . No.29 ' No. 35 No. 38
Ter Tee with Threadead Steal Cross Stesl 90 True Y
Nao. 20 Branch No, 280 Na, 88 No. 33
Nominal | Walght Price Each . Price Rach Weight Price Each Welght| . Price Each
Size Each Ench , Each _
(inches) | (Lba) | Painted Galv. Palnted Galv. | (Lba) | Paintad Galv. | (Lhs.) | Painted Galv.

% 06 | §39.35 | $48.890 | 5990 | § 70.90 08 | $ 9745 | $106,80 - —_— —

1 1.0 99.85 48,30 §8.10 70.20 13 97.45 108.80 11 | $160.55 | $170.15
1V 1.5 38.35 48,80 58,10 70.20 2,1 117,60 18040 | " 15 159155 170186
1% 20 a9.35 49,30 59,10 70.20 28 126,76 140,001 -1.8 1580.55 170.18

2 28 89.35 48.30 §8.10 70.20 38 71.60 8180 4. 25 150.55 170,15
2% 4.8 268.35 ____49.50 §58.10 70.20 6.1 1 .ﬂ 81,50 4.3 150,55 170,15

3 R % §5.20 71.88 88.90 108.20 10.8 128.70 180,10 { . 69 178.85 208,08

a O-ﬂ' 7.8 89;35 48,80 — — - — - fo- o -
%k 7.9 () + + + + 115 259.80 205.10 9.6 192.45 235,85

—

4 12,8 84,30 108.10 12878 | 154,70 158 | 21430 251.00 100 | 23570 270.00
4‘/:‘% b, 12.8 B4.30 108,10 — o — - - —

15.0 sw) * + S — — 18,8 + + - ] —— .
§ 17.8 188,00 238.50 304.10 | 353,15 20.0 437.80 502,40 150 337.85 366,66
5% o' D- 1 7-8 198!“0 239.50 L ————" - —— — — —— —

81A 05 b- 17.8 1 98..00 239; ED — ——- — - —

§ 27.3 228.80 297,20 317.05 | 302.78 28,0 66325 648.80 223 | 41810 484,00
6% Q.D. 271 228,80 287.20 e — - -~ — —_— -
6% 0.0, 27.1 228.80 207,20 — —

-

— — - Sy —

8 47.6 502.65 627,80 490,90 | €15.20 48.0 741.90 872.85 38.0 802,15 704.08
10 730 898.40 | 1100.40 667.70 | 859,00 | 1215 | 1081.90 | 1272.55 69.8 858,65 | 1085.25
[ 12 9.0 124686 | 1513.80 | 1001.75 | "1251.85 | 110.0 | 1561.80 | 1850.00 80.0 981,75 | 1181.10

14@ 151,06 | 1373,565 | 1657.10 —
166 1BB.0wn | 1743.85 | 2105.90 —
18@ | 283.0(w | 2179.80 | 267270 -

20@ | 3380w | 123,76 | 376590 —

198.0 | 1801.80 | 2202,00 | 1842 | 1311,20 | 1584.55
250.0 | 2474.90 | 2865.80 | 167.0 | 170310 | 2080.00
3100 | 3033.85 | S574.50 | 2340 | 194815 | 237555

452.0 | 4207.85 | 4D03,5D | 284.0 | 282545 | 8%75.45
248 473.00w | 4762.85 | 5874.90 —_— 785.0 { 8634.95 | BOB7.50 | 523.0 | 4462.80 5350.70
+Qiuated on appliostion

Vietaulie fittinge llsted above sre mada of duetia of malisakle ron excopt thosa markad {aw) sogmentally welded stesl; (s) stoal,
€ Large clamater fitiinge are eupplied standard with reli tronves, Cantact Victeulie far out groove pricing,
418, Tee avaliable in 8%, 107, 12" sizea. Contact Vitaul(s.

NI

REDUCING BASE
SUPPORT ELBOWS
No, R-10G No. R-10F
Grooved X Graoved . Groovex! X Flapged
(G X Q) (GXF
Nominal Grooved X Groaved No, R-10G Grooved X Flanged No. R-10F
Size Weight Price Each Woelaght Price Each
(Inches) Each Each
Inlet X Outjet {Lhs.) Painted Galy, (Lbe.) Pairtad Galv.
86X 4 18.0 $429.55 $479.60 as.0 $am7.20 ¥ 548.80
6 X5 23,0 466 45 544.60 38.0 §540.45 &16.45
8§ X6 33.0 653.55 743,65 51.0 726.05 828,15
10 X 8 61.0 a78.85 1108.35 88,0 1087.65 1251.20

22 | e WCW\ Di/«v/ (el lean
£ 5/
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V. GROOVED END FITTINGS

X_m N
Concentric Reducer Eccentrie Raducer Concentric Reducer Eccentric Reducer
No. 50 No.51 % No. §0 No. 51 §
Wat. War | ° wgt. Wat.
8lze Ea Ea, Size En. E8.
(Inches) [(Lbe.)| Painted | Galv. |{Lbs.)| Painted| Galv. (Inches) |(Lbe)| Painted | Galv. |(Lbs.)| Palnied | Gelv.-
1% X 1 0818 2070 1§ 33,251 45 L + B >>§ 's% 7.g + + 523 * *
2 X ¥% 08 2970 43251 20 + 8.8 14470 171.90 : + +
x1 | 07| 70| 2385| za| M X4 | 10.4| 14470| 172.80| 230| & M
®K1%]| 12| 3270 3685 48 + + X8 | 11.6| 144,70 173.85| 23.0 + +
x1%| 10| 2070| 3325| 48 M M X@ | 110 184.55| 218.85| 24,0°| 204.90 | 960,25
2% X ' " 10X 4 | 187 | 204.65| 345.35| 82,0 + *
IV I v O - I X6 | 200| 322.30| 382.45| 36| . + *
X2 89| 29.70! @3.05| 4.3 $6295 |6 8zos :5 22.1] 922.20| 368.80| 408 + +
« 3% ‘ 3290 37.85| 4.8 12X4 | 440 + + | 48,0 * +
: X ;. ;.g 25.?0 a050| 60°| 72ds 9450 X6 | 246/ 983.95| 462.00| 500| *
X2%| 16| 8695| 4145 7.0' 7235| 9666 X8 | 520| 47785 570.25| Bab - +
X3 20| 3825 4ips| 70 - - X 10 | 36.0! 562.85| €84.20| 57.0 + -
§X1 | 24| 45| a0 65| |+ | |FOXE (el a0 v |+
X 1% 6:9 + + 8:1 + N X8 65,0 + - €0.0 + +
X2 | 24| 3470| 4115 80°| sads| 11768 X132 &op o+ I o4 B ¥
X2v| 27| 4358 5080 7.6* e84s| 117.68 ' + 3 : hd t
X3 25| 44.55| 50.80! 7.8* 6845 117.85 $IEXS8 | 73.0 * + | 700 + +
Xa¥%| 28| 4355| 51.45| 80 + + X 10 110601  + + 10801 & +
BX2E| 110] + + | 108 % T SX 12110801+ I B *
%3 49 50.95 | 50.90 | 11.9 M 4+ 14 | 73.0 + * 75, + +
X4 431 60.85| 72.85| 12.0% 120.50| 162.30 £18 X 10 {1180 + * + + +
. X112 | 910 * + 85.0 + +
%1 50| 80985 9590 145 + +
6 . xX14 | 1.0 + + 810 + +
x2 66| 8095| 9590 145 * + %16 | 810 : T 78
X 8% | 142 + + | 142 + & : ; = hs bl
%9 €4| 0085 9580 150" 160.50| 214.45 $20 X 12 11200 * + |180.0 + +
X 3% - - - - - - X 14 | 148.0 + + 1125.0 + *
X 4 ‘66| 7DE0| 8715 17.0°] 140.50!] 196.70 X168 |1200 + + | 1630 + +
X5 641 104.96 | 123.95 | 17.0*| 168.50| 228.15 o x 1: mﬁ + + 12176 + +
+Quotad on Appiicalion, 1 X1) + + + #* +
% ﬁ)ﬂnnlrh rgduum 14* and larger and ail eccantric raducem [*sxoept as ;g }2 } g?g + + (14800 & +
i) K
g,h:l fisoucers acosntric and cnneantr!c avafiable thratgh 80°, contact Victaulc X 18 |162.0 : I 1 5'2'0 : :
X 18 |162.0 + + |162.0 + +
. X 20 [151.0 + + | 180.0 + +
- +Quotad ory applcalion,

. % conmnu-ﬁcwr&dumrl 14" and largar snd all eccenidc reducars (‘sxcept a8

2(&;! almom acoentric ard coneenirc avaliable through 0%, contact Victeullc
r deta

Coct)  [nn O (Uell
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GRINNELL PIPE HANGER DESIGN AND ENGINEERING

10.750" O.D.

10" pire

WEIGHTS OF PIPING MATERIALS

A5

Schedule No. 58 108 20 30 40 60 80 100 120 140 160
w Wall Designation Std. XS
% Thickness — In. 134 165 218 250 307 365 500 593 718 .843 1000 | 1.125
Pipe — Lbs/Ft 1515 | 18.70 | 2463 | 28.04 | 34.24 40.5 54.7 64.3 76.9 89.2 1041 | 115.7
Water — Lbs/Ft 374 36.9 36.2 35.77 | 34.98 34.1 32.3 311. | 295 28.0 26.1 24.6
o 29.2 36.0 84 112 230
é;a LR. 907 Elbow 25 | 25 25 | 25 25
20.3 249 62.2 74
(]
@ SR 907 Elbow 17 | 17 17 | 17
14.6 18.0 42.4 53.8 109
(743 o
g @} L.R. 45° Elbow 1 1 1 1 1
E Tee 300 | 370 104 | 132 222
» m 2.1 21 21 21 21
=z
=1 @ 415 | 700 124 | 200
g Lateral 44 | a4 44 | 44
& 8.1 14.0 23.2 314 58
Reducer 6 | 6 | 6 6
@ ca 3.8 47 20 26.3 59
P 13 | 13 13 | 13 13
Temperature Range °F 100-199 | 200-299 | 300-399 | 400-498 | 500-599 | 600-699 | 700-799 | 800-839 | 900-999 | 1000-1099 1100-1200
ré__ Maﬁ‘f/@ssa Nom. Thick, In. % | m | 2 % | 2n 3 3% | 3% 4 4 an
< %‘:‘,"‘;“": Lbs./Ft 520 | 520 | 707 | 893 | 893 | 110 | 132 | 132 | 155 15.5 18.1
3
Z Nom. Thick, In. 3 3% 3% 4 4 4%
Combina-
tion Lbs/Ft 15.4 19.3 19.3 23 23 27.2
; Cast Iron Steel
Pressure Rating Boldface type is weight in pounds.
psi 125 250 150 300 400 600 900 | 1500 | 2500 Lightface type t?eneatt) weight is
O | Screwed or 45 | 93 | 50 | 100 | 117 | 213 | 203 | 528 | 1148 | weightfactor for insulation.
* Slip-On 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 '{\Shli'atmn bthicsnesses and
w weights are based on average
g m Welding Neck 15% 111\,? 1152 21255 Tg 51456 112951 conditions and do not constitute a
] Ty - - 5 : : : . recommendation for specific thick-
e M Lap Joint 50 110 | 138 | 231 | 325 | 577 | 1120 | nesses of materials. Insulation
15_| 15 15 15 15 15 15 weights are based on 85% magnesia
%@ . 66 | 120 77 | 146 | 181 | 267 | 338 | 599 | 1248 | and hydrous calcium silicate at 11
Blind 15 15 15 A 15 15 15 15 15 15 Ibs/cubic foot. The listed thick-
n and weights of combination
” @ S.R. 90° Elbow 182 | 306 0 | 343 | 462 | 747 | 995 covering are the sums of the inner
g b T 48 49 48 49 5.2 56 58 layer of diatomaceous earth at 21
= | Ibs/cubic foot and the outer layer at
E | LR. 90° Elbow P 20 | 11 Ibs/cubic foot.
“‘5 o - - : Insulation weights include allow-
u @ 45° Elb 152 256 185 288 332 572 732 ances for wire, cement, canvas,
z ow 41 | a2 | 41 | 42 | 43 | 46 | 47 bands and paint, but not special
surface finishes.
b [‘ g Tee 217 446 353 527 578 | 1007 | 1417 To find the weight of covering on
72 74 72 74 78 8.4 87 flanges, valves or fitlings, multiply
Flanged Bonnet 471 | 899 | 455 | 750 | 1035 | 1575 | 2140 | 3690 the weight factor by the weight per
Gate 77 83 | A5 5 6 6.9 74 8 foot of covering used on straight
l :ﬂ[j ipe.
Flanged Bonnet 541 943 (485/ 855 1070 1500 2500 4160 P Fi/a]ve we‘gh(s are appfgximate_
* Globe or Angle 9.1 9.1 45 55 6 6.3 6.8 8 When possible, obtain weights from
s MD Flanged Bonnet 453 | 751 | 370 | 485 | 605 | 1030 | 1350 | 2280 ‘“%‘:S“ﬁ?:‘g:;e weights are for
s Check 91 91 6 61 63 68 7 75 flanged end valves; steel weights for
{<1[:} Pressure Seal 1450 | 1860 | 3150 welding end valves.
Bonnet — Gate 49 55 6 All flanged fitting, flanged valve
and flange weights include the
[ U O Pressure Se?lb 18500 19610 proportional weight of bolts or studs
Bonnet — Globe 1o make up all joints.

Lo

Psgﬂe ({a&;m Degg;n 1
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Grinnell
pipe rolls
‘ pipe roll stand SIZE RANGE: 2 through 42 inch pipe. ;Z 7
E 3 complete: fig. 271 MATERIAL: Cast iron roll and stand.

pipe roll and rod: fig. 272

pipe roll only fig. 273 FINISH: Black or galvanized.
ipe : .

SERVICE: For support of pipe where longitudinal move-
ment resulting from expansion and contraction may take
place but vertical adjustment is unnecessary.

MAXIMUM TEMPERATURE: 450°F at roller.

APPROVALS: Complies with Federal Specification

WW-H-171 E (Type 45) and Manufacturers Standardi-

zation Society SP-69 (Type 44).

INSTALLATION:

(1) Two cored holes “K” for anchorage bolts are provided
on all sizes for fastening stands to welded stands, to
welded steel brackets, structural supporis, piers,

L : floors, etc.
f&::]_\,._ : (2) In addition, cored holes “N” at the four corners of the
% p ¢ stand are provided for anchorage purposes.
L e (3) The two cored holes “K” on sizes 2 to 6 inch are on
JF J i outside of stand (see dotted lines and dimension J').

(4) On all other sizes, the holes “K” are inside of uprights
{see dimension J).

HOW TO SIZE:

(1) If roll is to support bare pipe, select the size directly
from nominal pipe size (see below).

(2) if used with pipe covering protection saddle, see
pages ph-74-76 for size of pipe roll.

ORDERING: Specify pipe roll size, figure number, name.
Be certain to order oversized rolls where insulation
makes this necessary.

NOTE: Standard line of carbon steel base plates avail-

able.
loads e weights
pipe size ) 2to 3 4t06 8 to 10 12to 14 16 to 20 24 30 36 to 42
max recom load, b e 3 390 950 2100 3075 4980 6100 7500 12000
complete, fig. 271: wgt (approx) ibs each 6.4 (8.9) 15.3 /28.1) 39.7 49.6 99.3 152.0
roll and rod, fig. 272: wgt (approx) lbs each 9 35 5.3 o 15.7 19.5 339 59.0
roll only, fig. 273: wgt (approx) ibs each 7 11.0 44 . 85 12.7 14.5 240 410
dimensions (inches)
pipe size A B c ] o E F G H J J K| L | M N R T U
2 3% 1% ,
2 | T ) 2h aw | 4 e | S| 2| 1% | e | o 6% | 1| e el % 3 | 4
3% 4% 2%
4 41346 2%
5 57/16 3% | 2Y16] 5% | 97 5% | 3% | 21 Ya 7% 1 Ya 7 Y2 4M/6 | 4%
6 6'/16 4
8 816 5Va | a7 ' ; 7 5
10 9916 6% 376l T¥a | ... 6% | 6 3V Ya }4 1 Ya e 5 8%
12 113% V2| ay 7 7 7, 3 7, 15 1 6
14 12 8% 3% % | .. 7% 8 4 % | 5% | .. 1 Ya /) Ya 10'%/16 916
16 13% 9%
18 14% 10% | 4Va | 11Va | .. 8% | 9 42 1% 6% 1 .. 1 7 |1 346 | 12% 10V 6v2
20 15% 11%
24 17% 13% | 4% | 12%2 | .. 8% | 10 47/16 | 1Va Vel .. 1 it 1V 1346 | 13%2 11% 6%z
30 217% 16% | 5% | 15% | ... | 10% |12z | 5% 1% |10 1 {1 [ 12 |1Ye | 17 14%a 8
3 2% )20 | v | 1% |15 |20 17 |9
42 287 234 5% | 18% | ... |12 15 6% 2 12 1 1% Y /16

» Based on roll and stand only

ph-82



pipe covering protection saddle
for nominal thickness of covering:

1 inch: fig. 160 ‘
112 inch: fig. 161 <~

2 inch: fig. 162

2%z inch: fig. 163

3 inch: fig. 164

4 inch: fig. 165

4 inch (Alloy): fig. 165A
5%z inch (Alloy): fig. 166A

saddle with roll fig. 173

saddle with rolf fig. 273

loads e weights e dimensions (inches)

/Grinnel

protection saddle:

SIZE RANGE: For use with % to 36 inch pipe.

MATERIAL: Figs. 160, 161, 162, 163, 164 and 165
are curved carbon steel plate. Figs. 165A and 166A
are alloy steel manufactured from ASTM A-387 Grade
22 Chrome Molybdenum steel plate. Figs. 165A and

- 166A have a welded-in center plate in all sizes. All

other saddles have a welded-in center
sizes 12'inch and larger. All saddles
long with side edges turned up.

SERVICE: Designed for high temperature service or
where heat losses are to be kept at a minimum and to
protect insulation against damage.

MAXIMUM TEMPERATURE: 650°F Carbon Steel,
950°F Alloy Steel.

APPROVALS: Complies with Federal Specification
WW-H-171E  (Type 40A or Type 40B) and
Manufacturers Standardization Society SP-69 (Type
39A or Type 39B).

FEATURES: Permits finished, weathertight covering
at all points of pipe support.

ORDERING: Specify pipe size, figure number, name.
Data for 42 inch size available on request.

FINISH: Biack.

plate for pipe
are 12 inches

center line of pipe to
center line of roll
actual sizs of pipe roll ‘center line b -
thickness figs. of pipe to figs.
pipe fig. max recom wgt (approx) of 171,175 figs. figs. outside of (171, 175 figs.
size no. load, iba Ibs each covering 1m 174, 181 271277 saddie C 177 174, 181 E
160+ 1200 1.4 78, 2 2V2 2-3%2 1% 2's 2V 2Va
¥ 161 1200 2.1 1718 3 3% 2-3v2 2% 2% 2% 2%
162+ 1200 2.8 17 4 5 2-3Y2 21 3516 3515 3%
160 1200 1.4 116 2V2 3 2-3%2 113/46 25/16 2Va 26
1 161e 1200 2.1 1916 3 4 2-3%2 25/16 2% 2% 3
1628 1200 2.8 2% 4 5 2-3% 278 32 3% 3%
160 1200 1.4 T8 2% 3 2-3%2 115/4 2Ve 2716 2%16
161 1200 21 1% 32 5 2-3%2 2%1s 31 31 3%1e
e 162 1200 2.8 115/1 4 5 2-3% 3 3% 3% 316
163 1200 3.6 2716 5 6 4-6 3% 4% 4% 4%
160 1200 1.5 1 3 3Y2 2-3%2 2% 2% 2% 26
161s 1200 21 12 3% 5 2-3%2 2% 3V 3Va 3516
Wl e | 1800 3.2 2516 5 6 46 3% |4 4 3%
163 1800 3.6 2346 6 8 4-6 3% 4v2 45 4%z
1200 1.7 116 3% 4 2-3% 2% 3 21 3'/1s
“: 2(1). 1200 2.3 1%/s6 4 5 2-3%2 2% 3% 32 3:/ 16
2 162s 1800 3.2 2% 5 6 46 3916 4% 4% /e
163+ 1800 3.6 2% 6 8 4-6 416 4% 41346 4?4
- 164 1800 4.5 3 8 8 4-6 4916 5% 5% 5%

¢ Saddles may require notching when used with a U-bolt.

continued next page

W Maximum recommended loads are applicable only when saddle is used on a flat bearing surface and tack welded to pipe.
When saddle is used with a pipe roll, the maximum load for the assembly is the smaller of the two loads.




Grinnell
protection saddle ‘ /z?

loads ¢ weights e dimensions (inches) (continued)

center line of pipe to
center line of roll
actual - size of pipe roll center line o
thickness figs. of pipe to figs.
pipe fig. max recom wgt (approx) of 171, 175 figs. figs. outside of {171,175 | figs.
size no. load, Ibs Ibs each covering 177 174,181 | 271.277 | saddle, C 177 174, 181 E
160 1200 1.7 1118 3% 5 2- 32 246 3 3Va 35/16
161e 1200 2.8 1% 5 6 4- 6 3516 4 4 3'5/1e
22 162¢ 1200 3.2 25/16 6 8 4- 6 3% 4> 4% 42
163 1200 4.1 2% 8 8 4- 6 4Ya 5Vs 5Ys 5
164 1200 4.5 3% 8 10 4- 6 4% 5% 5% 512
160 1200 1.9 1 4 5 2- 31 215/16 3% 3% 3%16
161 1200 2.8 19/16 5 6 4- 6 3% 45/16 45/1¢ 4Y,
3 162e 1200 3.6 2116 6 8 4- 6 4% 4134 4134 4146
163 1200 4.1 2% 8 8 4- 6 41146 57/1e 57/1s 55/16
164+ 1200 4.9 31 8 10 8-10 516 6 6 616
160 1200 23 1Va 5 6 4- 6 35/ 4 4 35/
161 1200 3.2 11346 6 8 4- 6 346 416 4316 4%
32 162+ 1200 3.6 2Va 8 8 4- 6 45/1¢ 5% SV 5
163 1200 45 2% 8 10 8-10 44 5% 5% 511
164. 1200 4.9 3516 10 10 8-10 5% 6%/16 65/16 6%
160 1200 23 116 5 6 4- 6 3%16 4V 4V 43/45
161 1200 3.2 1%/16 6 8 4 6 4/1s 4% 4% 4%
162 1200 3.6 216 8 8 4- 6 4%/1s 5% 5% SVa
4 163 1200 45 2916 8 10 8-10 5 515/4¢ 515/16 6
164+ 1200 4.9 3's 10 10 8-10 5% 6916 6%1s 6%
165 1200 6.1 416 10 12 12-14 6v2 7% 7% 7916
165As 7200 11.6 416 10 12 12-14 6%2 7% 7% 7% 16
166Ae 7200 15.7 516 14 16 12-14 8vs 9% Y2 9516
160 1200 23 1 6 8 4- 6 4 413/ 4346 4%
161 1200 3.2 1% 8 8 4 6 41 5%z 5% 5%
162 1200 3.6 2 8 10 8-10 5316 6 616 616
5 163 1200 45 2%16 10 10 8-10 5% 6916 6%1s 6%
164 1200 49 3'1s 10 12 8-10 63/16 Vs 7Va 7Va
165¢ 1200 6.1 4316 12 14 12-14 7Ve 83/16 8% 8%1s
165As 7200 116 434 12 14 12-14 Vs 8% 8% 83%/46
166A 7200 15.7 51/1g 16 16 12-14 8111 10716 1016 9%
160 1800 38 1 8 8 4-6 4 5% 5% 5Va
161 1800 44 12 8 10 8-10 5116 5% 5116 6
, 162 1800 57 2 10 10 8-10 5 6716 67/16 6Y2
6 163 1800 6.5 22 10 12 8-10 63/16 7Y 73/16 TVa
164 1800 7.7 3 12 12 8-10 6916 75 756 7%
165 1800 10.2 4V 14 16 12-14 7916 9 9 8%
165As 7200 129 4% 14 16 12-14 7% 9Vs ‘9 81316
166A. 7200 16.3 5% 16 18 16-20 Ve 10% 10%1s 107/16
161 1800 5.8 12 10 12 8-10 6 718 AT 7e
162 1800 6.3 2 10 12 8-10 62 7°/1e 7916 7316
163 1800 7.2 2's 12 14 8-10 TVa 85/16 8% 85/16
8 164 1800 7.7 3% 14 16 12-14 FANET ] 9 8%
165 1800 10.2 43/16 16 18 16-20 81146 10 10v 97
165A 7200 16.9 431 16 18 16-20 816 10'1e 10% 9%
166Ae 7200 22.6 5% 18 20 16-20 10%a 1% 111346 | 1154
161 1800 5.8 1%/16 12 14 8-10 TVa 85/16 812 85/16
162 1800 7.7 216 14 16 12-14 7% 9'/16 9 81336
163 1800 8.2 2% . 14 16 12-14 8% 99/46 9%/16 95/t
10 164 - 1800 a8 3'e 16 18 16-20 8146 10%s 10716 10
165 1800 108 4116 18 20 16-20 9% 11V 11va 1%
165A 7200 18.9 416 18 20 16-20 946 1156 | 11V 1%
166As 7200 24.3 5916 20 22-24 11% 121516 12v;
continued next page
W Maximum recommended loads are applicable only when saddle is used on a flat bearing surface and tack welded to pipe.
When saddle is used with a pipe roll, the maximum load for the assembly is the smaller of the two loads.
® Saddles may require notching when used with a U-bolt.
ph-75




Grinnell
protection saddles continued
m ﬂ@ loads e weights e dimensions (inches) (continued)
center line of pipe to
center line of roll
actual size of pipe roll center line ]
thickness figs. of pipe to
pipe fig. max recom | wgt (approx) of 171 fig. figs. outside of figs. fig.
size no. ioad, lbw ibs each covering 177 181 271-277 saddie, C 179,177 181 E
161 5000 7.8 1916 14 16 12-14 8'/1s 9% 92 Vs
162 5000 9.9 216 16 18 16-20 85 10%6 | 10 | 10
163 5000 10.5 25 16 18 16-20 9% 10" | 10%s | 10%
12 164 5000 114 | 316 18 20 16-20 9% 11% 11 11
165 5000 14.0 4% 20 16-20 1006 | 12% 12316
165A 11140 28.0 4% 20 16-20 11 12% 12%
166A 11140 35.5 5%16 24 22-24 125/16 14V, 1311/46
161 5000 7:8 1% 16 18 12-14 8% 10%6 | 10% 1016
162 5000 9.9 2 16 18 16-20 95/15 10% 109946 | 10146
163 5000 10.5 22 18 20 16-20 9% 115/16 | 113 113/16
14 164 5000 114 3 18 20 16-20 10%/16 1% 1% 11%
165 5000 14.0 4 20 22-24 115/16 127% 125
165A 11140 27.6 4 20 22-24 11%/16 1316 127
166A 11140 355 512 24 22-24 12% 14% 14V
161 5000 8.4 1% 18 20 16-20 91346 11% 11Va 1%
162 5000 10.4 2 18 20 16-20 10%/16 11316 1134 11915
163 7200 111 2V 20 16-20 10"%16 125/16 12346
16 164 7200 133 3 24 22-24 111 12% 12716
165 7200 153 4 24 22-24 12316 14% 13%
165A 11140 30.1 4 24 22-24 127/16 145/16 13%
166A 11140 40.0 512 30 26-30 1313/1s 165 15%
161 5000 9.1 12 20 16-20 10316 125/16 12316
162 7200 104 2 20 22-24 115/16 127 1218
163 7200 12.4 2Y2 24 22-24 11% 13%16 “13Y1s
/ 18 164 7200 13.3 3 24 22-24 12Va 143/16 13%
: 165 7200 153 4 24 22-24 135/1s 15Va 143%
165A 13370 40.3 4 24 Lo 22-24 13% 15"/16 15%
166A 13370 52.1 52 30 26-30 1478 17% 16%
161 7200 10.4 12 24 22-24 1158 13%46 13'16
162 7200 116 2 24 22-24 12Va 14%s 13%
163 7200 124 2V2 24 22-24 12% 14" /46 143/1¢
20 164 7200 13.4 3 24 22-24 135/1s 15Va 14%
165 7200 228 4 30 26-30 14V 17 157
165A 13370 44.8 4 30 26-30 14% 173/16 168
166A 13370 52.1 5V2 30 26-30 16Vs 1815/16 177
161 7200 12.3 12 30 26-30 13%2 16%/16 15Ya
162 7200 134 2 30 26-30 14 167% 15%
163 7200 14.3 22 30 26-30 1454 172 167/18
24 164 7200 203 3 30 26-30 15V 1816 17
165 7200 23.1 4 30 26-30 16716 19% 18%16
165A 13370 454 4 30 26-30 16146 192 187/16
166A 13370 52.1 5Y2 26-30 18 19%
161 7200 133 12 36-42 16'5/16 187
162 7200 14.0 2 36-42 172 19%
163 7200 20.0 2V 36-42 1816 19'5/1s
30 164 7200 214 3 36-42 18% 202
165 7200 24.0 4 36-42 1946 21%2
165A 13370 479 4 36-42 1915/46 21%
166A 13370 55.6 5V2 36-42 212 23%
161 7200 18.0 1% 36-42 20Ya 22
162 7200 18.9 2 36-42 20'5/16 22%
163 7200 20.2 2V2 36-42 215/1¢ 233%1s
36 164 7200 21.6 3 36-42 217 23"1e
165 7200 241 4 36-42 227 24 1s
165A 13370 48.3 4 36-42 23V 25
166A 13370 55.8 52 36-42 24% 26%2

B Maximum recommended loads are applicable only when saddle is used on a flat bearing surface and tack welded to pipe.
When saddle is used with a pipe roll, the maximum load for the assembily is the smaller of the two loads.
* Saddles may require notching when used with a U-bolt.

ph-76



Grinnell

beam clamps

*UFS beam clamp
with weldless eye nut
right-hand thread: fig. 292
left-hand thread: fig. 292L

MATERIAL: Forged steel.
FINISH: Black or galvanized.

SERVICE: For suspension of heavy loads from
American Standard I-beams and wide flange beams

with flange widths to 15 inches and flange thickness to
1.031.

APPROVALS: Complies with Federal Specification
WW-H-171E (Type 28 without links; Type 29 with links)
and Manufacturers Standardization Society SP-69
(Type 28 without links; Type 29 with links).

INSTALLATION: Fit jaws over edges of lower beam

flange and tighten nuts on tie rod to lock clamp in
place.

FEATURES:

e Weldless eye nut provides for horizontal pipe move-
ment without binding.

¢ Weldless eye nut is furnished tapped to any speci-
fied size up to the maximum rod size.

e Tie rod assures a tight non-slip fit to the beam.

ORDERING: Specify clamp size, figure number,
name, rod size.

NOTE: The application of a load to a structural beam by means of
a beam clamp produces a transverse stress, perpendicular to the
axis of the beam, in the flange to which the load is applied.

wlo
!l
[ @

Size per load, beam flange width and rod size

g

*UFS - Universal Forged Steel

loads e weights e dimensions (inches)

clamp maximum maximum welght maximum jaw and
skze rod size recommended (approximate) beam flange eye nut
no. A load, ibs Ibs each thickness B v size
1 Ya 2710 3.9 .60 1a 292 —1/1 4
2 1 4960 9.2 .60 1116 1% | € 292 —2/28%
Je 1 4960 13.0 .60 11/s6 g 292 —2/2 g
4 1 4960 21.7 1.031 172 € 202328
Se 1 4960 339 1.031 12 We |3 202—3/2 »
6 1. 11500 23.9 1.031 2% ® 202 —3/3 5
Te 12 11500 358 1.031 2Vs £ 292 — 3/3 8
8 2 11500 36.8 1.031 49%/1s 1Ve 292 — 3/4
® Based on the.allowable stresses shown in the ASME Code for Pressure Piping.
rod take-out (inches)
clamp rod take-out, E
size for width of bearn flange
no. 3 4 5 6 7 8 9 10 1 12 13 14 15
1 4% 45/16 416 3% 2%
2 4% 47/1s 4i/ie 3% B
3e 5'/1 6 55/16 5
4 613/16 6% 6% 5% 5% 53 4131
5e 8% 7% 7V 6% 616
6 7318 7 634 6Va 65/16 513/16 5316
7e 8%z 8% 72 7 67/16
8 8% 87/16 83/1s 7% 7% 7Va 6% .

sFurnished with links.

*Note: See page ph-163 for load capacity of rod.

ph-28
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structural attachments =52
structural welding lug SIZE RANGE: Short lug is available for use with %2

fig. 55 through 33 inch rod; long lug may be used with 12 )

through 2 inch rod.

MATERIAL: Carbon Steel.

FINISH: Black.

SERVICE: For attachment to structural steel in con-

junction with the Fig. 299 clevis and with type B and C
spring hanger. )
APPROVALS: Complies with Manufacturers
Standardization Society SP-69 (Type 57).

ORDERING: Specity rod size, figure number, name
and whether short or long lug is required.

s, U

Fm T“'”Y"’V“““

w
loads e weights e dimensions (inches)
maximum
recommended wgt (approx) rod take out
rod load, b= Ibs each pin H
size or
(inches) short long short long bolt F short long R T w

o 1130 1130 A48 75 Sfg e 1% 3 1Ya a 2

5/ 1810 1810 41 .68 a %16 1'% 3 1Ys Ya 2

s 2710 2710 .60 1.0 Is e 1k 3 1a g 2%

Ie 3770 3770 71 .98 1 1'/s 2 3 1Ya e 2
1 4960 4960 1.2 1.6 1 1Y 2 3 1 o 3
1Y 8000 8000 3.0 3.7 1% 1'% 3 4 2 5/ 4
1 11630 11630 4.8 6.4 1% 13 3 4’ 2 3a 5
1% 15700 15700 4.7 6.3 17k 2 3 4’ 2 3a 5
2 20700 20700 7.2 8.8 2'a 2%, 4 4%, 3 a 6
2's 27200 7.6 22 2% 4'/s 3 34 6
2% 33500 155 2% 27fs 41/ 4 1 8
2% 41580 15.1 3 3Ys 4'f 4 1 8
3 50580 16.0 3% 3% 5 4 1 8
34 60480 18.9 3% 3% 5 A 1 9
3% 71280 31.3 3% 3 6 4'f 1o 9
3% 82890 35.9 4 4fs 6 4'h 1% 9

= Based on the allowable stresses shown in the ASME Code for Pressure Piping.

ph-39
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\_ Rod Stiffener

Size Range—Secures 3/8 thru 7/8 inch hang%\««-«mmmm_W_W.,‘M~~~
Material — Carbon Steel.

Function—Secures channel to hanger rod for /
vertical seismic bracing. @
Finish—Electro Galvanized. NG @@

e

Order By—Figure number.
Note—Available in HDG finish or Stainless Steel
materials.

BT

Fig. 99
All Thread Rod Cut To Length

Size Range—3/8 thru 7/8 inch rod in 1

inch increments. SIZE FOR .?ERVICE TEniIPs
Material — Carbon Steel. 650°F 750°F

Maximum Temperature—750°F. @ 3/8 610 540
‘inish— Plain. ( 12 1130 1010
Order By—Figure number, rod % 5/8 1810 1610

ROD MAX. REC. LOAD LBS

diameter, rod length, and finish. %g :25;;8 ggég
Note—Available in Electro-Galvanized (’@
and HDG finish or Stainless Steel J

materials.

R B B B

i e

Fig. 100
All Thread Rod Full Lengths

Size Range—3/8 thru 7/8 inch rod ROD MAX. REC. LOAD LBS.  APPROX.
n 10 f FOR SERVICE TEMPS  WEIGHT

oot lengths. SIZE 650°F 750°F___PER 100FT
Material — Carbon Steel. ” 40 15 EErTEE
Maximum Temperature—750°F. 3/8 610 540 29
Finish— Plain. 1/2 1130 1010 53
Order By—Figure number, rod 5/8 1810 1610 84
diameter, and finish. 3/4 2710 2420 123

Note—Available in Electro-

718 3770 3360 169

Galvanized and HDG finish or 4960 4420 222
Stainless Steel materials. 8000 7140 360
11630 10370 510

5/10/2001 "71'
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Fig. 113 Standard Hex Nut Fig. 114 Heavy Hex Nut

NSt

Size Range—1/4 thru 1-1/2 inch. Size Range—1/4 thru 1-1/2 inch.
Material—Carbon Steel. Material—Carbon Steel.
Finish—Plain. Finish—Ptlain.
Note—Available in Electro-Galvanized and Note—Available in Electro-Galvanized and
HDG finish or Stainless Steel materials. HDG finish or Stainless Steel materials.
Order By—Figure number, size, and finish. Order By—Figure number, size, and finish.
WIDTH WIDTH WIDTH WIDTH
gﬁ’_,_g ACROSS ACROSS THICKNESS ”\‘,';.'r’ ',‘1%’0(' ggg ACROSS ACROSS THICKNESS ”\‘,';.': ',‘1%’;'
FLATS POINTS i FLATS POINTS i
1/4 7116 1/2 7132 7 1/4 1712 37/64 15/64 1.2
5/16 1/2 37/64 17/64 11 5/16 9/16 21/32 19/64 1.7
3/8 9/16 21132 21/64 16 3/8 11/186 51/64 23/64 3.1
1/2 3/4 55/64 7/16 3.7 1/2 7/8 1-1/64 31/64 6.5
5/8 15/16 1-3/32 - 35/64 7.3 5/8 1-1/16 1-15/64 39/64 12
. 34 1-1/8 1-5/16 41/64 12 3/4 1-1/4 1-29/64 47/64 19
7/8 1-5/16 1-33/64 3/4 19 718 1-7116 1-21/32 55/64 30
1 1-1/2 1-3/4 55/64 28 1 1-5/8 1-7/8 63/64 43
1-1/4 1-7/8 2-11/64 1-1/16 54 1-1/4 2 2-5/16 1-7/32 79
1-1/2 2-1/4 2-19/32 1-9/32 94 1-1/2 2-3/8 2-3/4 1- 15/32 131

Fig. 115 Flat Washer Fig. 117 Lock Washer

(//\\ |

\\ ////
Size Range—1/4 thru 1-1/2 inch bolt. Size Range—3/8 thru 3/4 inch bolt.
Material—Carbon Steel. Material—Carbon Steel.
Finish—Plain. Finish—Plain.
Note—Available in Electro-Galvanized and Note—Available in Electro-Galvanized and
HDG finish or Stainless Steel materials. HDG finish or Stainless Steel materials.
Order By—Figure number, size, and finish. Order By—Figure number, size, and finish.

ROD SIZE OUTSIDE DIAMETER APPROX. WT./100
1/4 3/4 7

ROD OUTSIDE APPROX.

: SIZE DIAMETER WT./100
3/8 1 1.5 378 11116 6
172 1-3/8 3.9

112 7/8 1.3
5/8 1-3/4 77
5/8 1-1/6 2.4
3/4 2 1 3/4 1-1/4 4.0
7/8 2.1/4 15 :
1 242 19

1-1/8 2.3/4 22

1-1/4 3 26

1-172 3112 39

5/10/2001 -82-



Tore

INCORPORATED
CORONA, CA (909)737-6599 -

Fig. 116
Bevel Washer

Size Range—3/8 thru 7/8 inch bolt.
Material—Malleable lron.

; _ BOLT APPROX.
Function—Designed to match SIZE A B C  “Wr./100
taper of flange of I-beam or channel \L 3/8 1-1/4 1132 5/32 9

to permit right angle fastening of < A/\F 12 1-1/4 11/32 5/32 9
bolt. < 5/8 1-1/2 13/32 5/32 14
Finish—Plain. A \/ B 34 142 15132 7/32 16
Note—Available in Electro- 7/8 2 9/16 7132 33
Galvanized and HDG finish or c

Stainless Steel materials.

Order By—Figure number, size,

and finish.

Fig. 118
Square Washer

ize Range—3/8 thru 1 inch boit.

Material—Carbon Steel. o~ ggg g(l)ZLEE ﬁ_ﬁ%ﬁ'
Function—Heavy duty washer for use on top of rd o~ YT 7116 >7
channels or angles to support hanger rod. ( Q:\ 1/2 916 27
Finish—Plain. s S e 5/8 1116 47
Note—Available in Electro-Galvanized and HDG finish O /// 3/4 13/16 42
or Stainless Steel materials. I 7/8 15/16 85
Order By—Figure number, size, and finish. 1 1-1/8 160

Fig. 119
Fender or Oversized Washer

Size Range—1/4 thru 1/2 inch bolt.

Material—Carbon Steel. // e ROD INSIDE DI- OQUTSIDE APPROX.
Function—To provide a greater o \ SIZE___AMETER DIAMETER WT./100
bearing surface than standard washer. \ ( ™ ) 174 5/16 1-1/2 33
Finish—Electro-Galvanized. \ pa— /;f 3/8 7/16 1-1/2 3.0
Order By—Figure number and size. N // 112 916 2 2.8

5102001 "83'
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Fig. 982
Cable Sway Brace Attachment

Size Range — One size fits 1/8 thru 1/4 inch pre-
stretched cable.

Material — Carbon Steel.

Function — Multi-functional attachment for sway bracing;
attaches sway brace to structure or to hanger. To be
used with 7 x 19 strand core pre-stretched galv. aircraft
cable and cable clamps (sold separately) as shown in the
details below.

Features— Attachment will fit multiple sizes of cable.
Will mount to any surface angle.

Finish — Electro-Galvanized.

! . . HOLE SIZE
Order By — Figure number, hole size and finish.

(3/8 THRU 3/4 INCH)
HANGER ROD
OR FASTENER

a4

TOLCO FIG. 982 (ROD STIFFENER ASSEMBLY)

RS
N .

SWIVEL CABLE L TOLSTRUT A-12 CHANNEL "\ N
SWAY BRACE - W/ FIG. 98 ROD STIFFENER
FITTING (TYP) o IF REQUIRED

PRESTRETCHED GALV.
AIRCRAFT CABLE ——
7 X 19 STRAND CORE

= o
(TYP) @Z .
TOLCO FIG. 983 j& g ; | &
CABLE FAST ATTACH — {L B
(TYP) = :

Y
%@ , Y \ PRESTRECHED GALV.
< “L//g\ ~~~~~~ AIR CRAFT CABLE
AN 7 x 19 STRAND
g v =
FIG. 1CBS m
CLEVIS CROSS i
BOLT SPACER ' A\Dj
4

Nl
Cable Diameter Maximum Load Lbs.
1/8” 975*
3/16” 2050*
114" 2589

*Maximum load rating based on cable breaking strength

5/10/2001 "164'
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P 1000° CHANNEL AND COMBINA TIONS 35 |

18" UNISTRUT CHANNEL WIDTH SERIES

[ 155" —]

¥''—} V8" —%"
B T i[:g;: (]

P 1000 channel and combinations are roll

816" formed from 12 gauge (.105") strip steel.

M 9/32"
1% _§ i

.7(39” Standard iengths 10 and 20 feet.

}
1

2
WT. LBS./C 190

P 1000 CHANNEL
e
l

- 31A" -

2 WT. LBS./C 380
P 1001 B P 1001 C  P1001K \
15*/8"4
B o 3 FT
{ | 2.475"
SRR By

‘ 2.1[10"
J,AL’ 12 h___l__ WT.LBS./C 570

P 1001 A3 P 1001 B3

3y~ SE=

JEA A

2
WT. LBS./C 760

WT.LBS./C 570

P 1001 C3 P 1001 D3 P 1001 C41

127/32" {
1% —{|7/16"

i
1 .

T
47"

{
| i i
o d1l wr.LBs./ce70

7/16"

WT. LBS./C 335

P 1003 P 1004 A
BEAM LOADS

Allowable uniformly distributed loads are listed for various simple spans, that is, beam on two supports. If load
is concentrated at center of span, multiply load from table by 0.5 and corresponding deflection by 0.8.
Stress 25,000 #/sq. in. — Recommended for use where deflection is not a factor on long spans.
Deflection 1/240 span — Recommended for use when deflection is a factor.

COLUMN LOADS

Column loadings are for allowable axial loads for the unsuppotrted heights listed and include a K value of 0.80.
For other K values see page 112. If loads are eccentric, loads should be reduced according to standard
practice.



P 1000© CHANNEL AND COMBINATIONS

" 1%" UNISTRUT CHANNEL WIDTH SERIES

NOTE: “Long span deep beams should be supported in a manner to prevent rotation at supports and tied E '
between supports to prevent twist.”

BEAM AND COLUMN DATA

BEAM
SPAN UNIFORM MAX. LOAD MAX. LOAD
_ OR UNIFORM UNIFORM LOAD @ OF COLUMN OF COLUMN
UNBRACED LOAD @ DEFLECTION @ LOAD @ DEFLECTION@  DEFLECTION= LOADED @ LOADED @
HEIGHT CHANNEL 25000 PSI 25000 PSI 20000 PSI 20000 PSI 1/240 SPAN C.G. SLOT FACE
M — —— — MAMRSE S—— —— I —
P1000 1690 .06 1350 04 — 9800 4000
P1001 2480* 02 2480* Q02 — 22500 6200
24" P1001C41 . 4970* 02 4970* 02 — 45700 12500
T P1004A 5860* 01 5860* 01 — 45800 12000
P1001K 2550 02 2550 02 — 23000 7100
P1000 1130 12 900 10 — 8200 3700
P1001 2480* .05 2480* 05 — 21600 6100
36" P1001C41 4970* 05 4970* 05 — 44800 12300
P1004A 5860*% 03 5860* .03 — 43500 11900
P1001K 2550 05 2550 .05 — 21000 6700
P1000 850 22 680 .18 760 6500 3500
P1001 2380 13 1900 10 — 20400 5900
48" - P1001C41 4770 13 3820 . 10 — 43600 12000
P1004A 5680* 07 5550 07 — 40800 11600
. P1001K 2550 13 2050 10 — 18600 6100
P1000 680 35 540 .28 490 5000 2700
P1001 1900 .20 1520 16 — 18900 5600
60" P1001C41 3820 20 3050 16 — 42000 11500
P1004A 5550 13 4440 10 — 37800 11300
P1001K 2050 19 1650 16 — 15900 5100
P1000 560 .50 450 .40 340 4000 2100
P1001 1590 28 1270 23 — 17000 5100
72" P1001C41 3180 28 2540 23 — 40000 11100
P1004A 4630 19 3700 15 — 34500 10700
P1001K 1700 .28 1370 23 — 12800 4000
7 P1000 480 68 390 54 250 3400 1800
P1001 1360 .38 1090 31 1240 14800 4600
84" P1001Ca1 2730 38 2180 31 2490 37800 10500
P1004A 3970 .26 3170 .20 — 30800 9900
P1001K 1450 .38 1180 3 1350 9600 3200
P1000 420 .89 340 71 190 2900 1600
P1001 1190 50 950 40 950 12300 4000
96" P1001Ca1 2380 .50 1910 40 1900 35100 10000
P1004A 3470 .33 2780 27 — 26800 9000
P1001K 1300 .50 1050 40 1050 7400 2500
P1000 380 1.12 300 80 150 2600 1400
P1001 1060 63 850 51 750 9700 3400
108" P1001Cat 2120 63 1700 51 1500 32200 9300
P1004A 3080 42 2470 34 — 22500 7900
P1001K 1150 63 920 51 810 5800 *x
P1000 340 1.39 270 1.11 120 2200 1200
P1001 950 78 760 63 610 7900 2900
120" P1001C41 1910 78 1530 63 1220 28800 8700
P1004A 2780 52 2220 42 2660 18300 6900
P1001K 1050 78 820 63 660 4700 ok
*LOAD LIMITED BY SPOT WELD SHEAR **':_L EXCEEDS (200)
ELEMENTS OF $ECT'°N AREA OF AXIS 1-1 AXIS 2-2
WT./FT. SECTION i ) r ! ] r
CHANNEL LBS. SQ. IN. in.* In3 in. in.4 n? in.
P 1000 1.90 555 186 203 579 239 294 655
P 1003 3.35 975 325 261 577 799 400 905
P 1001 3.80 1110 930 572 915 478 588 656
P 1001 D3 5.70 1.665 1.302 699 844 1.450 892 933
P 1001 C3 5.70 1.665 1.413 745 921 1.521 788 956
P 1001 C41 7.60 2220 1.860 1.145 915 2.422 1.490 1.044
P 1001 3 5.70 1.665 3.132 1.267 1.371 717 882 656
P 1004 A 6.70 1.950 4.062 1.666 1.443 1.107 1.207 754
P 1000 K 3.50 1.026 1.005 618 989 286 352 528
{ — Moment of Inertia S — Section Modulus r — Radius of Gyration

STRENGTH OF P 1010 NUTS USED IN P 1000 CHANNEL
Resistance to Slip — 1500 Lbs. per boit © ~ s

Pull Out Strength — 2000 Lbs. per bolt
Minimum Safety Factor of 3
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P 5000 CHANNEL AND COMBINATIONS

1%"” UNISTRUT CHANNEL WIDTH SERIES

SESTN
%"—%%"»}»—%"
TP e T | |
) 9/3" 17517 P 5000 channel and combinations
‘ are roll formed from 12 gauge
J L1, (.105") strip steel.
34" i Standard lengths 10 and 20 feet.
1.499"
[IEEN
2

WT. LBS./C FT. 305

6"

42

WT.LBS./CFT. 610

P 5001

BEAM LOADS

Allowable uniformly distributed loads are listed for various simple spans, that is, beam on two supports. If load is concentrated at
center of span, multiply load from table by 0.5 and corresponding deﬂectiqn by 0.8.

Stress 20,000 #/sq. in — Recommended for use where deflection is not 4 factor on long spans.
Deflection 1/240 span — Recommended for use when deflection is a factor.

COLUMN LOADS

Column Ioadings are for allowable axial loads for the unsupported heights listed and include a K value of 0.80. For other K values
see page 112. lf loads are eccentric, loads should be reduced according to standard practice.

ELEMENTS OF SECTION

AREA OF AXIS 1-1 AXIS 2-2
WT./FT. SECTION 1 S r i s r
CHANNEL LBS. sQ. iN. Ins - In3 In. In.* In3 In. -
P 5000 3.056 .896 1.094 - 825 1.105 436 537 697
P 5001 6.10 1.792 6.215 1.912 1.862 872 1.074 .697
| — Moment of Inertia S — Section Modulus r — Radius of Gyration




_P 5000 CHANNEL AND COMBINATIONS

¢/

NOTE: “Long span deep beams should be supported in a manner to prevent rotation at supports and tied between
supports to prevent twist.”

BEAM AND COLUMN DATA

BEAM

SPAN UNIFORM MAX. LOAD MAX. LOAD
OR. UNIFORM LOAD @ OF COLUMN OF COLUMN
UNBRACED LOAD @ DEFLECTION @ DEFLECTION = LOADED @ LOADED @
HEIGHT CHANNEL 20000 PSI 20000 PSI 1/240 SPAN €G. SLOT FACE

24" P5000 4160 02 — 8400 4900

P5001 4880* 01 R 18200 9000

36" P5000 2780 05 — 7500 4800

P5001 4880* 02 — 17900 8900

ag” P5000 2080 09 - 6300 4100

PS001 4880* 04 — 17500 8700

60" P5000 1670 a5 — s00b 2800

P5001 4880* 08 - 17000 8500

727 P5000 1390 21 — 3800 2100

P5001 4250 A1 — 16300 8300

84" P5000 1190 28 — 3100 1700

P5001 3640 5 — 15600 7800

96" P5000 1040 37 - 2600 1500

P5001 3180 20 — 14700 7200

108" P5000 920 A7 880 2200 1300

P5001 2830 25 — 13700 v 6600

120" P5000 830 58 720 2000 1100

, P5001 2550 31 — 12500 5800

*LOAD LIMITED BY SPOT WELD SHEAR

UNIFORM
UNIFORM LOAD @
BEAM , L0AD @ DEFLECTION @ DEFLECTION=

SPAN CHANNEL 20000 PSI 20000 PSt 1/240 SPAN
12'-0" P5000 , 690 84 500
P5001 2120 45 —
147-0" P5000 590 114 370
. P5001 1820 61 2080
16°-0" P5000 520 1.49 280
P5001 1600 80 1600
180" P5000 460 188 220
£5001 1410 1.01 1260
20-0" P5000 ‘ 410 2.30 180
P5001 1270 125 1020

STRENGTH OF P 3010 NUTS USED IN P 5000 CHANNEL

Resistance to Slip — 1500 Lbs. per bolt
Puill Out Strength — 2000 Lbs. per bolt
Minimum Safety Factor of 3



FLAT PLATE FITTINGS

1%” UNISTRUT CHANNEL WIDTH SERIES

3"
g I
WT. LBS./C 105 WT. LBS./C 80 WT. LBS./C 148
P 1380 P 1380 A | P 1726

.LBS./C 150 WT.LBS./C 35 WT. LBS./C 50

P 1873 P 1924 P 1925

WT. LBS./C 94

WT.LBS./C 240 WT.LBS./C 1786

P 1941 P 1953

WT. LBS./C 73 WT.LBS./C 75 WT.LBS./C 55
P 2079 ‘ P 2324 P 2325
HOLE SIZE 9/16" DIAMETER  WIDTH 1-5/8" a7
HOLE SPACING  13/16" FROM END  THICKNESS 174"

1-7/8" ON CENTER



NINETY DEGREE ANGLE FITTINGS

1%" UNISTRUT CHANNEL WIDTH SERIES

WT.LBS./C 45 WT.LBS./C78 WT. LBS./C 58

P1315 P 1325 P 1326

3%"

WT.1.BS./C 58 WT.LBS./C70

WT. LBS./C 105

P 1359

WT. LBS./C 105 WT. LBS./C 105 WT. LBS./C 58
P 1381 P 1382 P 1458
WT.
A LBS./C
P 1538A 37" 61
P 15388
P 1538C
) P 1538D
L
.
178"
\+ WT.
i ) A B LBS./C
<@ P 1498 47" 2" 65
) P 1499 67" 4" 85 WT. LBS./C 103
P 1498 & P 1499 P 1538 A — P 1538 D P 1579
HOLE SIZE 9/16" DIAMETER WIDTH 1-6/8"
HOLE SPACING 13/16” FROMEND THICKNESS 1/4"

1-7/8" ON CENTER



WING SHAPE FITTINGS

1%" UNISTRUT CHANNEL WIDTH SERIE

WT.LBS./C 75

vt/ }\1/1”

R -— AS SHOWN
L — OPPOSITE HAND

WT.LBS./C 193

! WT.LBS./C 274
P 2346 P 2347

P 2348 P 2472 R-L

POST BASES

1%" UNISTRUT CHANNEL WIDTH SERIES

154" M1 54"

31"

4 HOLES
/18" DIAM.

11/46" 5"

WT. LBS./C 116 WT. LBS./C 297

3"

P 2453

WT.LBS./C 307

WT.LBS./C 373

P 2072 P 2072 A

)\
/ %" DIAM., 4 HOLES

6"
— VR R VR
WT.LBS./C 325 B WT. LBS./C 408
P 2073 P 2073 A
HOLE SIZE 9/16" DIAMETER WIDTH 1-5/8"
HOLE SPACING 13/16" FROM END  THICKNESS 174"

1-7/8" ON CENTER -
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